Specific regulation of the 100 kDa 2-5 A synthetase by protein kinase C.
The 2-5 A synthetase is a system of several isozymes, whose expression is induced by interferons (IFNs) at the transcriptional level. These enzymes mediate part of the antiviral effects of IFNs and are thought to have an important role in cell growth or differentiation. The different isozymes -100, 69, 46 and 40 kDa expressed in human cells, or the 105, 71 and 43 kDa expressed in mouse cells--are induced by IFNs with cell type specificity, and exhibit individual differences in their biochemical and enzymatic properties. Here we studied the effects of the tumor promoter phorbol ester (TPA), or the calcium ionophore A23187, on the pattern of expression of 2-5 A synthetase isoforms, and found a role of protein kinase C (PKC) in the adjustments of this pattern. We show that in HeLa cells the 100 kDa 2-5 A synthetase can be specifically induced by short term treatments with TPA, or with the calcium ionophore A23187. Induction of the 100 kDa form is mainly post-transcriptional. By contrast long term treatments by TPA resulting in the down regulation of PKC, or employing H7, a specific PKC inhibitor, reduced drastically the induction by IFNs of the 100 kDa enzyme in HeLa or fibroblast cells, without reducing the expression of the other forms. Moreover, using a mouse Swiss 3T3 cell line in which the cDNA coding for PKC-alpha was introduced, leading to its overexpression, we could show that the mouse 105 kDa synthetase was constitutively expressed. Thus, a direct correlation was found between the expression of PKC-alpha and the specific induction of the 105 kDa form. Neutralization of autocrine IFNs by antibodies reduces the expression of the 105 kDa species. However the autocrine IFN in the medium of the cells overexpressing PKC is not able to induce 2-5 A synthetase in control transfected Swiss 3T3 cells. Thus, IFN is probably essential for the expression of the 105 kDa synthetase but may be not produced in sufficient amounts to induce the 105 kDa protein.